Valley, as a new degree of freedom, raises the valleytronics in fundamental and applied science. 
seashells. The spiral element is in the low order of symmetry falling into the point group C s that only contains identity and σ xy symmetries, which ensures the asymmetrical elastic valley metamaterial 27 . As a typical example in the monofilar spiral, Archimedean spiral structure is employed in our design of the unit cell. The key parameters are marked in Fig. 1a and detailed in Methods.
Fig. 1b and 1c present the band structure of the first Brillouin zone with the second and the third transverse wave bands separated by an omnidirectional band gap. Different from the Dirac dispersion in lattices with C 3v symmetry, the band gap in our spiral system is a result of breaking the symmetry between the lattice and the scatterers, which is guaranteed by the asymmetric spiral structure in our design. The phononic band structure is a typical valley structure, which is similar to the band structure of transition metal dichalcogenides. Because of the chiral structure, we use six symbols from K 1 to K 6 to present the corners of the Brillouin zone. We illustrate the two bands along the edge of the first Brillouin zone (i.e., from K 1 to K 6 ) in Fig. 1c . We find that the both bands between K 1 and K 2 valleys are different from those between K 2 and K 3 valleys, and also between K 3 and K 4 . This indicates that there exist three inequivalent valleys in our spiral structure.
These three inequivalent valleys suggest the anisotropic band structure of the elastic valleys.
We further investigate the elastic valley states of the spiral structure in the eigen displacement field and valley polarizations. We choose p and q of the second and third bands at K 1 valley as two representing elastic valley states, as marked in Fig. 1c . Similar with electronic valley states, as well as the photonic and acoustic valley states, elastic valley states also exhibit a notable chirality, as shown in the eigen displacement field of p and q states in Fig. 1d . Fig. 1e illustrates the normalized pseudospin angular momentum density of phonons in p and q states, which is defined as % = &' ( ) % ) 28 , where * is the mass density, + is the angular frequency and % is the spin-1 operator.
It can be simplified as % = , where > = # − # E is the wave vector deviation from the corresponding K point 24 . We also characterize the anisotropy of metamaterials by calculating the slowness curves and group velocity seen in the Supplementary Note 3 and Supplementary and (2, 2).
The projected band structure along the k y direction is displayed in Fig. 4b . Red and blue lines have the same meanings as those in Fig. 4a . However, when checking the eigenmodes of edge bands along the k x and k y directions, we find that as k approaches the origin point from the intersection point, the edge states fade gradually in the first band along the k x direction and in the both bands along the k y direction. Although the displacement field of the first band in Fig. 4a mainly concentrates at the interface, its intensity concentrates on the spiral which looks more like bulk states of spirals, which is nearly non-dispersive. The detailed eigenmodes are shown in supplementary figure 3. This phenomenon of the branch fading is distinct from the common sense of valley topological bands where the robustness of the edge modes remains basically the same as k varies. This can result in several intriguing phenomena of valley edge transport of electrons, photons and phonons. Therefore, the unique transport of elastic waves would be expected in our system when the direction of transport changes from x direction to y direction.
Here, we demonstrate a frequency selector using this novel property in our system. Fig. 4c and 4d show the schematics and the simulation models. When the vibration source with 157.6 Hz marked in cyan line in Fig. 4a and 4b , is set at the beginning of the interface between (2, 2) and (1.5, 3), the elastic waves will transport along the interface. However, when the elastic waves arrive at the intersection, they will not go forward but go downward into another interface. The reason is evident: edge modes in different interfaces belong to different valleys and they cannot couple with each other, so the excited edge mode cannot propagate forward. But the downward edge mode and the excited mode are projected by the same valley. Therefore, the elastic waves go downward when they arrive at the intersection 17 .
However, when the excitation frequency is low, the transport of the elastic waves is distinct from the existing cases. Here, we choose 156.7 Hz marked in magenta in Fig. 4a and 4b as the excitation frequency. When the elastic waves arrive at the intersection, they will neither go forward nor bisecting into another interface. From the projected band structure along the k x and k y directions, we know that the edge modes shown in red line in Fig. 4a can be excited. However, when the direction is changed to the k y direction, the edge mode cannot support the energy along the vertical interface (see the eigen displacement field in supplementary figure 3) . Therefore, the elastic waves will not travel along the bent interface. The topological state attenuation with wave vector displays the unique wave dynamics, which has never been realized in other systems yet. It may have potential applications in signal processing and frequency selector. state and the local particle velocity rotates counterclockwise while q state is the opposite. In sharp contrast, in our system, when the eigen fields reach maximum in the corners of the hexagon in both p and q states, the amplitudes of pseudospin angular momentum densities also tend to be maximum.
Discussion

Supplementary note 2 Calculation of Berry curvature
After obtaining the dispersion relation ω = ω(k) and displacement vector field U(k) through finite element method (FEM), we calculate the Berry curvature by numerical method 4 . For our two-dimensional system, we consider a clockwise path around a certain point A (k x , k y ) consisting of A 1 (k x -δk x /2, k y -δk y /2), A 2 (k x -δk x /2, k y +δk y /2), A 3 (k x +δk x /2, k y +δk y /2) and A 4 (k x +δk x /2, k y -δk y /2). According to the definition and Stokes' theorem, we obtain Ω 6 7 8 = − : ⋅ 68 , where B is the Berry potential of a state defined by
Since we consider the continuous Brillouin zone as numerous small patches, for each patch δk x ×δk y , we estimate the Berry curvature as below:
where the inner product can be calculated in Comsol. Then, we can map the Berry curvature of the Brillion zone shown in Fig. 2 
